Multilineage potential of bone-marrow-derived mesenchymal stem cell cell sheets: implications for tissue engineering.
Bone-marrow-derived mesenchymal stem cells (BMSCs) are a promising source of cells for tissue engineering due to their multilineage mesenchymal differentiation potential. Their ability to proliferate and differentiate into the osteogenic, chondrogenic, and adipogenic lineage makes them an attractive cell source as compared to the terminally differentiated cells. In tissue engineering, use of cell sheet technology is gaining popularity. It is based on culturing cells until hyperconfluence, and it has resulted in the reduction of the number of cells lost when seeding onto scaffolds. Thus, formation of cell sheets with multipotent cells, such as BMSCs, would be a promising alternative to the conventional method of cell seeding, that is, single-cell suspension. However, the multilineage potential of BMSC cell sheets has yet to be verified. Therefore, the aim of this study was to characterize the formation of a hyperconfluent BMSC cell sheet as well as the effects of the hyperconfluent culture conditions on the multipotentiality of BMSCs. Our results showed that the BMSC cell sheets remained viable. The cell sheets were rich with type I collagen and were shown to have retained their multipotentiality. Hence, the use of BMSC cell sheets for tissue engineering application seems promising.